Tempol augments angiotensin II-induced AT2 receptor-mediated relaxation in diabetic rat thoracic aorta.
To assess angiotensin II type 2 receptor-mediated responses in thoracic aorta of streptozotocin-induced diabetic rats. The concentration-dependent relaxation response (in the presence of an AT1 receptor blocker) to angiotensin II (Ang II) was studied in phenylephrine (PE) or potassium chloride (KCl) precontracted rat thoracic aortic rings isolated from male Sprague-Dawley rats pretreated with streptozotocin (65 mg/kg i.p.) or vehicle 8 weeks prior to the study. Ang II-induced relaxation response (% relaxation), evident only in the presence of an AT1 receptor blocker, was significantly enhanced in aortic rings isolated from diabetic (55%) compared to control (25%) rats. Tempol (100 micromol/l) augmented the relaxation response in aortic rings isolated from diabetic (80%) but not control (28%) rats. N-nitro-l-arginine methyl ester (L-NAME) (100-300 micromol/l) [a nitric oxide (NO) synthase inhibitor] partially inhibited the relaxation response in diabetic (25%) and control (15%) rats. However, l-NAME (100 micromol/l) and glipizide or butanedione monoxime (1 micromol/l) (ATP-sensitive K channel blockers) together completely blocked the relaxation response. [H]Ang II saturation binding at the AT2 receptor was enhanced in aortic membranes from diabetic [maximum binding capacity, (Bmax)=1.14 +/- 0.06 fmol/mg protein] compared to control rats (Bmax=0.75 +/- 0.03 fmol/mg protein), with no change in the dissociation equilibrium constant (Kd) value (2.55 +/- 0.12 versus 2.22 +/- 0.15 nmol/l). The results suggest enhanced AT2-receptor density and function [mediated by a nitric oxide and ATP-sensitive K channel-dependent relaxation response (in presence of an AT1 receptor blocker)] in thoracic aorta isolated from diabetic rats. This could be a compensatory mechanism, which may be therapeutically exploited.